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SWARMING AND MATING OF UNIVOLTINE AEDES
MOSQUITOES IN THE LABORATORY'
MN N, McDANIEL
Department of Entomology, University of Maine, Orono, ME 04469
ABSTRACT. Swarming is a requisitg for ma_ting in populations of Aedes comrnunis and, Ae. stimulans in
Maine. Swarming can be'induced in a large, walk-i"n cage in thelaborato-ry Py-P.oP.t contro^l of humidity'
i.-o..utnr. and" ticht. The act of matini appears to b.-e controlled by the behavior of the females and is
;-r;jiit-.;;;i;t.dEu.ing flight. Receptiv"e feinales may vary in age from 5 to 12-days. The physiological
condidions that give rise io r6ceptive fbmales are- unknown. Field studies suggest that numerous unrvoltrne
,4e&s species swirm and mate under similar conditions'
INTRODUCTION
The ease with which a colony of mosquitoes
mav be maintalned under laboratory condi-
tions has been largely tesponsible 
'for 
our
current background of knowledge concerning
the family Culicidae. That we know a great
deal about Aed"es aegypti (Linn.), the yellow fever
mosquito, is more likely due to the fact that it is
easy to rear than the discovery at the turn of
the century that it can transmit the pathogen
which causes yellow fever. A technique for
inducing copulation artificially in the labora-
tory has made possible the maintenance of
numerous, small colonies of various speciea
over extended periods of time, but consider-
able skill. time and effort are required to
produce sufficient eggs for the average re-
search program (McDaniel and Horsfall 1957).
The vast majority of pest mosquitoes in the
northern United States and Canada are single-
generation (univoltine) species of Aedes of the
sirbgenus Ochletotafus. A single generation per
year is sufficient to. cause a^ higlt degree of
annoyance to man since the females are long-
lived and may persist as long as 5 or 6 months.
We have laboratory records of individuals of
Aed,es tilnularu (Walker) taking as many as 20
blood meals and some of Aedes communis (De
Geer) taking as many as 9 from man. Since
these species live a long time and may take
blood on numerous occasions, it appears that
they could have great potentiel as vectors of
pathogens. Indeed, numerous positive isola.
tions of viruses of the California encephalitis
group have come from several species of
univoltine Aedes (Sudia et al. 1971, Le Duc
leTe).
It is the author's opinion that we have a long
way to go before all of our vector problems in
the field of medical entomology will be re-
solved. After recently losing my wife to cancer,
it came to tny attention that Maine, a state with
no organized mosquito or biting fly conrol
programs. has one of the highest cancer death
iatei in the nation (Anonymous 1983). Also, it
has been well established that oncogenic viruses
are responsible for many of the known neoplastic
transformations in animals; and it also has been
stated that most of the chicken tumors and the
great majority of mouse tumors are of vital
origin (Gross 196l). At the present time cancer
in man is not well understood, but evidence is
accumulating which demonstrates that viruses
are involved (Poiesz et al. 1980, Gallo et al.
1983). It seems possible that biting insects
could mechanically transmit the viruS which
causes AIDS, HTLV-III, since the virus is
knowh to be transmitted by the use of blood,
blood products and hypodermic needles. At
the present time approximately 7% of the
known cases do not follow the established
patterns of transmission. In the case of HTLV-
I, substantial data have been acquifed which
indieate that there are environmental factors in
endemic areas that must be considered as
important (Blattner et al. 1986). Improved
methods for maintenance of colonies of various
cpecies of mosquitoes will lead to a better
understanding of the relationships between
them and various agents of disease.
Prior studies on swarming and mating of
rnosquitoes have led to conflicting reports as to
the function of swarming. Many observers
believe that swarming is in some way related to
the mating act (Downes 1969). However, Nielsen
and GreVe (1950) and Nielsen and Haeger
(1960) have conducted numerous studies and
seem convinced that these acts are independent
and swarming serves no known useful purpose.
Perhaps the major reason for considering the
two acts to be associated stems from early
reports that mating occurred within swarms
(Knab 1906, 1907),
MATERIALS AND METHODS
Swarming activity is initiated in our labora-
tory by simply opening a door between an
I Maine Agricultural Experiment Station publica-
t ion No. I133.
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various types of artificial lighting- 
-We have
observed'that the natural overhead light dur-
ing swarming is strongly polarized in a single
pline as detelmined by rotation of a polarizer,
Lut other aspects of the quality of the light in
addition to intensity could be important.
Table I deals with swarming activity, ob-
served matings and percent insemination of Aa.
communis and Ae. stimulans in the large cage
over at least a l0-day period following aPprox-
imately 94Vo emergence. The data indicate that
swarming can be initiated shortly after emer-
qence but mating does not take place until
ibout the lattei half of the experimental
period. Table 2 presents data which demon-
strate that a high degree of insemination of -4e'
communis can 
-occui 
with only 3 nights of
swarming activity if the swarming trials are
delayed until the females are at least 9 days old.
During the present investigation several gener-
ations of Ae. communis and Ae. stfunuhns were
maintained in our laboratory. Limited tests
with small numbers of Aedes proaocaw (Walker)
and Aed.es absen'atus (Felt and Young) have
resulted in similar results. The experiments
suggest that these species, and perhaos others,
swaim and mate under similar conditions and
may be likely prospects for colonization. It
appears that females mate only once, since very
Ittle mating activity can be observed after
70-80% of the females have become insemi-
nated. As yet, we have not been able to achieve
more than 80% insemination in the laboratory,
Table l. Percent insemination of Aedes commanisr
and Aedes tirnularu2 females as related to evenings of
male swarming activity and visual observations of
matings.
Table 2. Percent insemination of Aed,es comnru'nisr
females when swarming was delayed until the females
were at least 9 davs oldt
:
Swarming No. of matings Percent
activity observed inseminationDay'
30
50
60
t2
I
3
I
2
J
strong
strong
strong
Dayt
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Swarming matings insemi-
activity observed nation
I Population approximately 2000 mosquito-es. 
- -2 Trial started 9 days after emergence of all fe-
males.
which suggests that we are not producing
optimum 
-ionditions 
and some selection is
takins place.
Ellis 
^ 
and Brust (I973) described a new
species, Aedzs churchillensis that is a sibling
species of Ae. cornmuni,s. It is autogenous for the
first ovarian cycle and is stenogamous. This is
undoubtedly the Ae. communis "form" that
Beckel (1958) "mated" at Churchill, Manitoba.
It is possible that some Ae. churchilleruir could
have been included in our mating tests, but this
appears unlikely. As yet we have not observed
auiogeny or stenogamy in populations of Aa.
communis in Maine. The populations with which
we have worked in the laboratory bite man
readilv. while Ae. churchillensis is not known to
take blood (Ellis and Brust 1973).
Our experience with swarming in univoltine
species of Aedes suggests that females enter the
swarms of males for the PurPose of mating
when they are receptive. This conclusion agrees
well with an early published account of swarm-
ing in Aedes punctor (Kirby) in Alaska (Frohne
and Frohne 1952). Also, from the many
reports in the literature, it is apparent that
flight or swarming activity is a requisite for
copulation in many species of Culicidae and
Diptera in general (Knab 1906, 1907; Downes
1969).
We have also used the large cage for the
maintenance of colonies of Aedes tri'seriahu (Say)
and Aedes hendersoni Cockerell which would not
mate in small cages. However, in the case of
these mosquitoes, temperafure, humidity and
the overhead illumination from the skylight
did not seem to be important factors. By
moving large groups of Ae. triseriarru first to a
60 x 60 x 60 cm cage for several generations
and then to a 30 x 30 x 37 cm cage, we were
able to select a strain that mated readily in the
smaller cage. We also mixed Aedes aexans
(Meigen) populations with both Ae. stimulans
and Ae. communis but the number of insemi-
nated females of Ae. aexans averaged about
l0% and, we did not succeed in starting a
colony. It is possible that this technique could
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I Population ca. 3000 mosquitoes.
2 Population ca. 4000 mosquitoes.
3 Trial started with emergence of ca. 94Vo of the
population.
c = Aed,es communis s : Aedzs stimulans,
824 JounNel oF THE Aurnrceu Mosqulro Cor,rrnor Assocrerror.l Vor. 2. No. 3
result in colonization of Ae. aaans if carried out
over a period of time. The single large mating
cage can be used to accommodate madngs oT
various.species during a given period of t-ime,
srnce rt ls necessary to maintain the mosquitoes
there only for the time required for mafing.
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